Kynuramines induce overexpression of heat shock proteins in pancreatic cancer cells via 5-hydroxytryptamine and MT1/MT2 receptors.
Kynuramines, metabolites of melatonin and L-tryptophan, are synthesized endogenously by oxygenases or in spontaneous reaction by an interaction with free radicals. We have reported previously that melatonin stimulates expression and phosphorylation of heat shock protein (HSP) 27, as well as production of HSP70 and HSP90αβ in pancreatic carcinoma cells (PANC-1). Based on those results, we hypothesized that above processes could have been involved in the interruption of intrinsic proapoptotic pathway. Herein, we report that incubation of PANC-1 cells with N(1)-acetyl-N(2)-formyl-5-methoxykynuramine (AFMK) or with L-kynurenine (L-KYN) lead to the overexpression of heat shock protein synthesis and these effects are partially reversed by 5-HT3 or MT1/MT2 receptor antagonists. PANC-1 cells in culture were treated with AFMK or L-KYN, with non selective MT1/MT2 receptor antagonist (luzindole), with 5-HT2 and 5-HT3 receptor antagonists (ketanserin and MDL72222), or combination of these substances. Both AFMK and L-KYN significantly decreased cytoplasmic HSP27 and this effect was presumably due to increased of its phosphorylation and consequent nuclear translocation, confirmed by immunoprecipitation of phosphorylated form of HSP27. These changes were accompanied by marked augmentation of HSP70 and HSP90αβ in the cytosolic fraction. Pretreatment of cell cultures with luzindole or MDL72222 followed by the addition of AFMK or L-KYN reversed the stimulatory effects of these substances on HSP expression in PANC-1 cells, whereas ketanserin failed to influence mentioned above phenomenon. We conclude that activation of HSPs in pancreatic carcinoma cells seems to be dependent on an interaction of AFMK or L-KYN with MT1/MT2 or/and 5-HT3 receptors.